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Abstract-Novel non-cross-linked and cross-linked, hydrophobically modified homo- and copolymers 
were synthesized by free-radical cyclo(co)polymerization of alkylmethyldiallylammonium chloride 
monomers in aqueous solution using ammonium persulfate as the initiator. Cross-linking was brought 
about by addition of a small amount of N,N'-methylenebisacrylamide. The cross-linked homo- and 
copolymers showed an increase of their reduced viscosity in aqueous solution upon the controlled 
introduction of cross-linking agent into their chemical structure. Viscosity measurements revealed that the 
conformational transition of polysoaps to compact coils in aqueous solution is strongly dependent upon 
the hydrophobic group content of the polysoaps. The formation of hydrophobic microdomains is akin 
to intramolecular micelle formation. Depending on the hydrophobic group content and the percentage 
of cross-linking, intermolecular aggregation was also revealed by viscosity measurements at higher 
concentrations of polysoap. The hydrophobic microdomains of the non-cross-linked and cross-linked 
polysoaps were characterized by hypsochromic shifts of the long-wavelength absorption band of Methyl 
Orange as a solvatochromic probe, non-covalently bound to the macromolecule. Catalysis of the 
unimolecular decarboxylation of 6-nitrobenzisoxazole-3-carboxylate by the non-cross-linked and cross- 
linked copolymers was investigated in aqueous solution at  pH 11.3 and 30°C. The cross-linked polysoaps 
exhibited higher catalytic activities for decarboxylation than the corresponding non-cross-linked ana- 
logues. A maximum in rate constant was found at  about 0.2% (w/w) of cross-linking agent in the 
cross-linked polysoaps. The decarboxylation rate is strongly dependent upon the hydrophobic group 
content in the polysoaps. 
INTRODUCTION 
Polyelectrolytes carrying hydrophobic side chains 
(polysoaps) are an interesting class of water-soluble 
polymers which form hydrophobic microdomains in 
aqueous solution [I-71. These polysoaps retain many 
of the properties of the polymers from which they are 
derived but their physical-chemical behavior is con- 
siderably modified by the presence of the hydro- 
phobic side chains. Hydrophobic interactions 
between side chains cause contractions in the molecu- 
lar dimensions in aqueous solution, leading to an 
aggregation process which may be termed in- 
tramolecular micelle formation [7-91. The hydro- 
phobic microdomains, which possess properties 
similar to those of surfactant micelles, solubilize 
normally water-insoluble organic compounds such as 
alkanes and arenes [9, 101. Polysoaps can also serve as 
efficient catalysts for many organic reactions [ll-141 
and the (co)polymers provide convenient systems 
[ l l ,  151 for studies of the role of electrostatic and 
hydrophobic interactions in aqueous solutions. The 
unimolecular decarboxylation of 6-nitrobenzisoxa- 
zole-3-carboxylate anion (6-NBIC) [4, 7, 141 which is 
not subjected to acid and base catalysis, and particu- 
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larly sensitive to medium effects [16] has been widely 
used as a kinetic probe to study the microenviron- 
mental effects under a variety of reaction conditions 
[4,7, 11, 14, 161. 
In a previous report, we described the synthesis and 
catalytic properties of cross-linked poly(alkylmethy1- 
diallylammonium bromides) [7]. The present paper 
reports the synthesis of a series of novel non-cross- 
linked and cross-linked homo- and copolymers by 
cyclo(co)polymerization of alkylmethyldiallylammo- 
nium chlorides in which the alkyl group is methyl and 
n-dodecyl and for which cross-linking is performed 
with a small amount of N,N'-methylenebisacry- 
lamide. Viscosity measurements provide direct evi- 
dence for the formation of both intramolecular 
micelles and intermolecular aggregates in aqueous 
solution. The conformational transitions of the 
polysoaps are strongly dependent upon the dodecyl 
group content. Pseudo-first-order rate constants for 
the decarboxylation of 6-NBIC catalyzed by 
polysoaps were determined as a function of the 
detailed structure of the polysoap. The decarboxyla- 
tion of 6-NBIC is markedly influenced by both 
the dodecyl group content and the percentage of 
cross-linking in the polysoaps, indicating that the 
catalysis is sensitive to changes in the structure of 
the intramolecular aggregate. 








